Ascorbate-copper induced DNA lesions and repair in Escherichia coli K12 cells.
Multiple lines of evidence show that oxidation products of ascorbic acid (vitamin C) are capable of inducing a variety of genetic alterations in microbial and mammalian cells. We have studied the inactivation kinetics in repair proficient and deficient Escherichia coli K12 cells treated with oxidized solutions of ascorbic acid, in the presence of catalytic amounts of copper. Our results suggest that the repair pathways controlled by the recA and uvrA gene products (the latter in a recA strain) contribute to cell survival. However, the lack of beta-galactosidase induction, in the SOS chromotest, implies a role for the RecA protein other than SOS induction. Catalase and thiourea suppress the toxic effects of oxidized ascorbate solutions, confirming that H2O2 and hydroxyl radicals are intermediate agents in the damaging action. Single-strand breaks were detected in DNA from treated cells.